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The information centained in this document has been developed sclely for the

. purposa of providing general guidance to employees of the Goddard Space Flight
center (GSFC}. This decument may be distributed putside GSFC only 2s a
canrtesy to other governnent agencies and contractors. ANy distribution of
thia decument, or application or use of the information contained rMerein, is
expreasly conditicned upon, and is subject to, the following understandinga
and lipitations:

[a) +ha information was develeped for general guidance only and is
subject te change at any time}

{b) The jnformation was develsped under unicue GSFC labkoratory condltions
which may differ substantially from outside conditions;

i) GSFC does not warrant the aceuracy of the infermation when applied or
used under other than unigue GSFC laboratory conditions;

(d} The information should not be censtrued as a representation of
product perfermance by either GSFC or the manufacturer;

{e) Neither the United States govarnment nex any parsen acting on behalf
of the United States government assumes any liakility resulting from
the applicatien er use of +he informatlen.
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A radiation evaluation was performed on CDS4AHC40103F3A to
determine the total dose tolerance of thesge parts. A brief
summary of the test results is provided below. - For detailed
information, refer to Tables I through IV and Figure 1.

The total dose testing was performed uging a cobalt-el gamma ray
seurce. During the radiaticn testing, four parts were lrradiated
under bias (see Figure 1 for bias configuration), and o¢ne part
was used as a control sample. The total dose radiation steps
were 5, 10, 15 and 20 krads*. After 20 krads, parts were
annealed at +25°C for 168 heurs and then at +100°C for 168 hours.
The dose rate was between 0.05 and 0.12 krads/hour, depending on
the total dose level (see Table 1T for radiation schedule).

After each radiation exposure and anncaling treatment, parts were
electrically tested according to the test ceonditions and the
specification limits listed in Table III. These tests included
three functional tests {1 MHz) at 2,0, 4.5 and 6.0V,

a1l four irradiated parts exceeded the maximum specification
1imits for ICCH and ICCL after the First radiation exposure to 3
krads. Parts showed increased degradation in ICCH and ICCL on
continued irradiaticn to 10, 15 and 20 krads. Additionally,
after 20 krads, all four irradiated parts failed functional test
$1 and exceeded the maximum specification limit for VOL1l. Parts
continued to fail functional test #1 on annealing at 25°C and
100°C, but showed some IeCOVErY in ICCH and 1CCL.

Table IV provides a summary of the functional test results, as
well as the mean and standard deviation values for each parameter
after different irradiation exposures and annealing steps.

Any further details about this evaluation can be obtained upon

request, If you have any questions, please call me at {301) 731~
8954,

#In this report, the term krads means krads {S81i).
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TABLE I, Part Informalion

Generic Part MNumber:

G55/ WIND /WAVES
Part Mumber:

GCGS/WIND/WAVES
Control Number:

Charge HNumber:
Manufacturer:
Lot Date Code:
Quantlty Tested:

Serial Mumbers of
Radiation Samples:

Serial Numbers of
Control Sample:

Part Function:
Part Technology:
Package Style:

Test Engineer:

54RC40103

CD54HC401Q3F3A

5734
C23419
RCA
8407

5

154, 155, 156, 157

153

8-bit down counter
CMOS

16~lead DIP

Anh Phung



PABLE IT. Radiation Schedule for 54HC40(103

EVENTS

1% Initial Flectrical Measurements

2) 5 XRAD IRRADIATION {0.12 krads/hour)
POST-5 KRAD ELECTRICAL MEASUREMENT

3) i0 KRAD IRRADIATION (0.12 krads/hour)
POST-10 KRAD ELECTRICAL MEASUREMENT

4) 15 KRAD IRRADIATION (0.1l krads/hour)
POST-15 KRAD ELECTRICAL MEASUREMENT

5) 20 KRAD IRRADIATICN {(0.05 KRADS/HOUR)
POST-20 KRAD ELECTRICAL MEASUREMENT

6) 168 HOUR ANNEALING @ 25°C
POST-168 HOUR 25°C ANNEAL ELECTRICAL MEASUREMENT

7} 168 HOUR ANNEALING @ 100°C
POST-168 HOUR 100°C ANNEAL ELECTRICAL MEASUREMENT

all electrical measurements performed at 25°C.

All parts irradiated under bias, see Figure 1.

All annealings performed under bias, see Figure 1.

DATE

gz2/05/892

02/10/52
02/12/92

n2/12/92
D2/14/92

02/18/92
Q2/20/92

02/20/92
02/24/92

02/24/92
03/02/92

03/02/92
03/10/82



Table III.

Blectrical Characteristics of 54HC40103

¥O.| PARAMETER TEST GONDITIGHS MIN 25% MAX UNIT PINS
1 {FONC $ 1 | Vec =2V VIH =20V ¥IL =0V £ -1 Mhz INS, OUT
2 | Fomc # 2 | vee = 4.5 VVIH = 4.5V VIL ~ 3V £ = 1 Mhz INS, Q0T
3 |ronc 23 |vec =6V VIEH=6,0V VIL=0Y =1 Mhz INS, OUT
a | vomi Voo = 29V VIH - 1.6V ViL - 0.5V Io=-200a | 1.8 v OUT

5 | voHz2 Voo = 4.5 YVIH « 3,15 ¥VviL = 1.35 ¥Io = -20 wh a.¢ v 0u?

6 | vouz Vee = 6.0 VVIH = 4.2 V VIL = 1.8 ¥V Io = -20 uh 5.9 v ouT

7 | von4 Vo = 4,5 VVIH = 3.15 VVIL = 1.35 VIo = ~4.0 =h 3.98 v GUT

& | vous Vee = 6.0 VVIE = 4,2 V VIL = 1.8 V Jo = —5.2 mA 5.48 v ouT

9 | vor1 Voo = 2.0 VVIH = 1.5 V VIL = 0.5 V Io = 420 uh o 0.1 ¥ OUT

10 | voLz Vee = 4.5 VVIH = 3,15 VVIL = 1,35 VIo = +20 uA 0 0,1 v ouT

{1 | voL3 Voo = 6,0 VVIN = 4.2 V VIL = 1.8 V Io = +20 uh 0 0.1 v ouT
fL.lVDL& vee = 4.5 VVIH = 3.15 VVIL = 1,35 Io = +4.0 mA 0 0.26 v oot

13 | vous Vee = 6.0 VVIE = 4.2 V VIL = 1,8 ¥V To = +5.2 mA 9 0.26 v o'

14| 11 Vee = 6.0 VVIH = 6.0 v VIL = 0 0 100 ah M3

15§ IIL Veg = 6.0 VIH = 6,0 V VIL = 0 -100 h! nA NS

16 | Icen Voo = 6.0 YVIH = 6.0 ¥V VIL = O 0 B uA Voo

17| IccL Voc = 6.0 VVIH = 6,0 V VIL = 0 © 8 uA vee

168 § TPLH veo = 4,5 VVIE = 4.5V VIL = 0 i &0 ns Qo7




TABLE IV: Summary of Electrical Measurements After
Total Dose Exposures and Annealing Steps for 54HC40103 1/

ToLal Dose Exposure (TDE) {krads) Anneal hnneal
i 5 10 15 20 168 hrs 168 hrs
spec. Limits | ({PTe-3ad.] azs°c a+100°C
Farameters min pax |mean sd |[mean sd {mean sd |mean 8d |mean sd |mean sd an ad
—oREL o > - - T
FUNCZ
FUNC3
VOH1 W L.9 -
VOHZ vl 4.4 -
VOHS v 5.9 -
OoB4 vl 3.98 -
YOH5 vl 5.48 -
oLl W] 0 100
YOLZ v 4] 100
vOL3 Vi 2 100
VOL4 Wi a 260
VOLS Vi 0 260
ITH n& 0 100
IIL nal 100 a
ICCH nh 0 f
ICCL i 0 8
TELH ns| 1 &0
HNote:

1/ The mean and standard deviation wva

testing.

The control sample rema

ined constant throughout the testing and i

1ues were calculated aver the four parts irradiated in

thisa

s not included in this table.




Figure 1. Radlation Bias Circult for 54HC40103
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A = 22Kohms+/-5% , @ 1/2W
Vee = 50V+/-10%



